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Abstract 
The health-enhancing benefits of contact with nature have become widely recognized but empirical 
studies that consider the motives and attentional focus of nature visits are lacking. These 
psychological qualities may partly determine why one visits natural environments and why some 
visits are more restorative than others. This study examined recent nature visits by Finnish survey 
respondents (n=565) via exploratory structural equation modelling. In the estimated models, 
motives and attentional focus explained 54-57% of post-visit restorativeness, 22% of creativity, and 
33-37% of emotional well-being. Of the assessed motives, stress reduction was most strongly 
connected to increased restorativeness and emotional well-being. The motive to be alone showed a 
positive indirect – but negative direct – connection to emotional well-being. Additionally, focus on 
oneself, the activity, and the environment were positively associated with the outcomes. The results 
indicate that motives and attentional focus are strongly connected to the outcomes of nature visits. 




Exposure to nature has been related to restorative experiences and improved well-being in many 
studies over the past two decades (e.g., Abraham, Sommerhalder, & Abel, 2010; Hartig, Mitchell, 
de Vries, & Frumkin, 2014; Keniger, Gaston, Irvine, & Fuller, 2013). In these studies, well-being 
outcomes have varied depending on the research field and design, covering short-term and long-
term well-being measures, both psychological and physiological (Hartig et al., 2014). Nature is, in 
summary, thought to promote stress reduction and overall well-being via three theoretically justified 
and empirically supported behavioral mechanisms (Abraham et al., 2010; Keniger et al., 2013; see 
Kuo, 2015 for additional mechanisms): it encourages physical activity (the physical mechanism), it 
provides a setting for social encounters or for escaping social pressures (the social mechanism), and 
it contains special qualities that alleviate stress (the stress reduction mechanism). Although usually 
explored separately, the mechanisms coincide in many ways, and are thus thought to reinforce the 
benefits associated with one another (Hartig et al., 2014). 
The outcomes that nature visits have most consistently been related to include induced restoration 
and increased positive affect (Hartig et al., 2014; McMahan & Estes, 2015). Repeated positive 
experiences, in turn, are one plausible explanation for the positive population-level correlations 
between exposure to green environments and longer-term subjective well-being, such as satisfaction 
with life (Hartig et al., 2014; Vemuri, Grove, Wilson, & Burch, 2011). There is tentative evidence 
that exposure to natural environments additionally enhances vitality, a state of positive activation 
(Ryan et al., 2010; Thompson Coon et al., 2011). Vitality is theoretically described as a 
complementary but distinct concept from restoration (Ryan et al., 2010). Vitality refers to "feeling 
alive” and having positive energy available for oneself, mainly psychologically but also physically 
(Ryan & Fredrick, 1997). Being distinct from deactivated positive states such as contentment, 
happiness and satisfaction, it has strong connections to more general positive states such as life 
satisfaction (Ryan & Fredrick, 1997). In this study, vitality is assessed as an affective outcome of 
nature visits together with more established measures of restorativeness, positive and negative 
affect, and life satisfaction. 
In addition to restorative and affective benefits, theory and empirical studies suggest that natural 
environments can improve cognitive and attentional performance (Berman, Jonides, & Kaplan, 
2008; Berto, 2005; Kaplan & Kaplan, 1989). Consistent with this perspective, more recent studies 
have proposed that creativity, as a higher-level executive cognitive function, could likewise be 
enhanced by exposure to nature (Atchley, Strayer, & Atchley, 2012; Plambech & Konijnendijk van 
den Bosch, 2015). Nature exposure can also lead to increased creativity via positive affect. An 
extensive meta-analysis concluded that creativity was systematically associated with activated 
positive states but not with deactivated positive states (Baas, De Dreu, & Nijstad, 2008). In terms of 
causality, it seems that positive affect precedes increases in creativity (Baas et al., 2008). As nature 
experiences have been consistently shown to result in increased positive affect (McMahan & Estes, 
2015), it is possible that a more positive state following nature exposure also induces increased 
creative responses. Accordingly, preliminary empirical evidence implies that exposure to nature can 
improve several dimensions of a creative process, such as identifying and solving problems and 
gaining new ideas (Atchley et al., 2012; Ferraro, 2015; Plambech & Konijnendijk van den Bosch, 
2015). The evidence on creativity and nature exposure, however, is limited to specific populations 
(Ferraro, 2015; Plambech & Konijnendijk van den Bosch, 2015). This study contributes to the 
literature by assessing self-reported creativity as an outcome of nature visits together with 
restorative and affective measures, as described above. 
Previous research has not emphasized everyday nature experiences as a part of individual self- and 
emotional regulation. It has been suggested that the health-enhancing effects of visiting natural 
environments are a result of conscious self-regulation where people have learned that natural 
settings are more likely than others to provide restorative outcomes, such as relaxation and attention 
restoration (Hartig et al., 2014; Korpela & Ylén, 2007). However, we do not know to what extent 
the benefits of a nature experience are actually a result of a conscious effort to reduce stress, and to 
what extent these benefits are an unconsidered side-effect of an activity with another primary 
purpose, such as socializing or maintaining fitness. Motives play an important role in determining 
why one chooses to visit natural environments and why some visits are more restorative than others 
(Knopf, 1987). Four main types of motives for nature visits in particular have been identified: 
tranquility, social affirmation, competence, and natural stimuli (Knopf, 1987). These motives are 
present in the three abovementioned behavioral mechanisms that explain why exposure to nature 
and well-being are connected, and they are further elaborated in the following sections. 
The majority of the environmental well-being literature has focused on the consequences and after-
effects of nature visits, and has neglected aspects during environmental experiences that may 
facilitate restoration, such as attentional focus on the environment (Hartig et al., 2014). The concept 
of attentional focus in environmental experiences dates back to 1976 when Ittelson, Frank, and 
O’Hanlon (1976) identified different ways to experience an environment. The underlying idea is 
that individuals are not passive recipients of their surrounding environment but that they actively 
modify their environmental experience by choosing what to focus on, and that way they can achieve 
their goals (Ittelson et al., 1976).  
The main contribution of this study is a quantitative analysis of how different types of motives and 
attentional foci are connected to perceived outcomes of nature visits. To our knowledge, these 
components have not been previously studied together. The topic is novel and, consequently, we 
have taken an exploratory approach to examine it by integrating measures and theories from 
environmental psychology, cognitive psychology, and leisure studies. These theoretical frameworks 
are described in the rest of this introduction. First, we present the mechanisms that have been shown 
to explain the positive relationship between exposure to nature and subjective well-being in more 
detail. Second, we evaluate the existing evidence regarding motives and attentional focus in nature 
experiences. Third, we briefly introduce two theories from cognitive psychology that explain the 
interaction between motives and attentional focus. How these theories are applied in this study is 
explained in the final section of the introduction where we present the research questions of this 
study and the conceptual model for examining these questions. 
Mechanisms that explain the well-being effects of nature experiences  
The physical mechanism. Visiting natural environments is expected to improve well-being by 
encouraging health-related behavior such as physical activity (PA). Natural settings have also been 
found to provide added value to the known benefits of exercise (Barton & Pretty, 2010; Bowler, 
Buyung-Ali, Knight, & Pullin, 2010; Thompson Coon et al., 2011). The motive to be physically 
active relates to competence building that has been identified as one of the main motives for nature 
visits (Knopf, 1987). 
Experimental studies have consistently shown that exercise in natural settings improves mood and 
self-esteem within five minutes of exposure (Barton & Pretty, 2010). A meta-analysis by Bowler et 
al. (2010) concluded that exercise in nature, compared with built environments indoors or outdoors, 
improves attentional capacity and reduces negative affect. Similarly, a systematic review by 
Thompson Coon et al. (2011) found that the benefits following exercise in outdoor environments, 
compared with similar activities in indoor settings, include decreased negative emotions and 
increased energy and feelings of revitalization. 
The social mechanism. According to the social mechanism, nature is thought to provide a suitable 
platform for social interaction that promotes well-being (Hartig et al., 2014). Thus, natural 
environments can be visited for their positive attributes that enable pleasant social contacts. Knopf 
(1987) has identified this type of pull motive for nature visits as a “quest for social affirmation”. In 
addition, the social mechanism encompasses a push dimension where nature is valued because it is 
seen as a place for escaping social pressures (Hartig et al., 2014). This push dimension emphasizes 
the qualities that natural environments do not possess such as social stressors, offering an 
opportunity to experience tranquility (Knopf, 1987).  
Previous empirical research supports both of these dimensions of the social mechanisms. 
Experimental studies have indicated that being accompanied improves the benefits of walking in 
urban environments, whereas in natural environments, the benefits are greater for those who walk 
alone (Johansson, Hartig, & Staats, 2011; Staats & Hartig, 2004). Similarly, in a survey study where 
the respondents were asked about their recent visit to nature, those who had been accompanied rated 
their feelings of restorativeness slightly more negatively (White, Pahl, Ashbully, Herbert, & 
Depledge, 2013). Moreover, the quality of the green environment may have an impact on social 
interactions. A survey-based study in Chicago concluded that open green parks in neighborhoods 
provide social support that, in turn, mitigates stress, whereas dense vegetation directly reduces 
stress but discourages social relations (Fan, Das, & Chen, 2011). 
The stress reduction mechanism. Stress reduction and reduced attentional fatigue as a result of 
exposure to natural environments has been extensively covered by two well-known restoration 
theories. Ulrich’s (1983; Ulrich et al., 1991) Stress Reduction Theory (SRT) suggests that nature 
reduces both psychological and physiological stress. According to SRT, the initial affective 
response to an environment, in the form of liking and  preference, has a strong influence on the 
outcomes of nature visits (Ulrich, 1983; Ulrich et al., 1991). As humans are more prone to prefer 
natural to urban environments, exposure to nature leads to reduced physiological arousal and a more 
positive emotional state (Ulrich, 1983; Ulrich et al., 1991). Experimental studies have consistently 
reported increased positive affect after short-term nature exposure (McMahan & Estes, 2015). In 
addition, SRT recognizes the role of attention during nature visits. Ulrich (1983) has noted that the 
initial affective state influences the direction of one’s attention during a nature visit which, in turn, 
is connected to the outcome of that visit. 
Kaplan and Kaplan’s (1989) Attention Restoration Theory (ART) has a more cognitive approach. 
ART proposes that many environmental qualities that are often present in natural environments 
induce involuntary attention restoration from mental fatigue (Kaplan & Kaplan, 1989). Kaplan and 
Kaplan (1989) differentiate between two types of fascination: “hard”, effortful fascination that may 
lead to mental fatigue, and “soft”, involuntary fascination that engages without mental effort and 
thus, promotes restoration. An environment that can induce restorative experiences is thought to 
involve four main qualities: a sense of escape that enables distance from everyday concerns, extent 
that creates a sense of being in a whole other world, fascination that draws one’s attention 
effortlessly and triggers attention recovery, and compatibility between the environment and one’s 
current needs (Kaplan & Kaplan, 1989). According to ART, a restorative experience may involve 
clearing the mind, attentional recovery, and life reflection (Kaplan & Kaplan, 1989). More recent 
work building on ART has identified creative problem solving as an important but scarcely studied 
higher-level cognitive function that exposure to natural environments can facilitate (Atchley et al., 
2012; Ferraro, 2015). 
Even though the restorative experiences described in SRT and ART are distinct, they also overlap 
(Kaplan, 1995). Thus, the positive outcomes on emotional and cognitive levels, suggested in these 
theories, are often seen as complementary psychological processes (Bratman, Hamilton, & Daily, 
2012).  
Motives and attentional focus in nature experiences 
In ART (Kaplan & Kaplan, 1989), motives are included in the concept of compatibility – exposure 
to an environment can be restorative if it supports the fulfilment of one’s current needs. SRT sees 
that motives are guided by one’s affective state and that they drive behavior (Ulrich, 1983). Indeed, 
empirical qualitative studies have concluded that motives guide individuals to choose different 
activities in different types of locations (Irvine, Warber, Devine-Wright, & Gaston, 2013; 
Kassavou, French, & Chamberlain, 2015). The chosen recreational activities can, in turn, affect an 
individual’s health and well-being (Irvine et al., 2013).  
Knopf (1987) synthesized motive-related empirical and theoretical studies from a wide range of 
disciplines addressing people-environment relationships and identified four main categories of 
motives for nature visits. The first, tranquility, Knopf (1987) describes as coping behavior that is 
focused on escaping from unwanted aspects of everyday life. These so called push factors can 
include noise, stimulus overload, and social pressures. Social affirmation, the second main motive 
type, functions as a pull factor, recognizing that natural environments often provide a platform for 
building or re-enforcing companionship. The third type of motive relates to competence such as 
learning new skills or maintaining fitness. The fourth motive category is natural stimuli, implying 
that natural environments (or their elements) provide a unique experience that is desirable per se 
and, therefore, these nature-related motives are exclusive to nature experiences. It is common for 
one to have several motives for a single visit to nature, and the motives can derive from different 
categories and even be in conflict with one another (Knopf, 1987).    
Although motives in nature experiences have been well examined in recreation studies (Irvine et al., 
2013; Knopf, 1987; Manning, 2010), there is a lack of knowledge about the extent to which the 
motive is able to affect the outcome of the experience. This is one of the main foci of the present 
study. A stress management study of United States Coast Guard Academy cadets, assessing all 
types of restorative activities, addressed this issue and found that most restorative events were 
associated with motives such as escaping daily routines or role overloads, achievement, teaching or 
sharing skills, and enjoying nature (Siniscalchi, Kimmel, Couturier, & Murray, 2011). Motives not 
only guide the choice of activity and environment but also the way the environment is experienced 
(Ittelson et al., 1976). Although the concept of attention and its recovery is central in ART (Kaplan 
& Kaplan, 1989), little research has investigated attentional focus during nature exposure (Hartig et 
al., 2014). Ittelson et al. (1976) proposed five modes in which people experience nature: 
experiencing 1) the physical features of a place; 2) place as part of self and one’s identity; 3) social 
relationships in a place; 4) emotions that the place induces; and 5) place as a setting for a particular 
action. These modes have been operationalized in experimental leisure studies where people have 
been asked about their attentional focus during a nature experience. In these empirical analyses, 
experiencing place as a part of oneself and in terms of the emotions it induces have correlated 
highly and thus, four separate foci for environmental experience have been confirmed (Borrie & 
Roggenbuck, 2001). 
In ART, Kaplan and Kaplan (1989) suggest that attention recovery is triggered by involuntary 
fascination. Although this type of soft fascination is one important determinant of restoration, more 
recent evidence indicates that restorative benefits may also follow when people consciously direct 
their attention to the physical features of the environment such as to a specific restorative element or 
object (following specific instructions, see Duvall, 2011; 2013; Lin, Tsai, Sullivan, Chang, & 
Chang, 2014). Therefore, consciously directed attention may potentially facilitate health promotion 
in everyday nature experiences where convenience and several competing interests drive the choice 
of setting and activity (Irvine et al., 2013; Kassavou et al., 2015). The present study elaborates 
further on the topic of attention orientation by asking people to recall what they focused on during 
the most recent nature visits. 
The relationship between motives and attention 
Matching motives and attentional focus. Cognitive psychologists have argued that our motives, 
which can be affected by our current mental state and previous experiences, influence the direction 
of our attention. This assumption derives from the so-called New Look of perception, a view that 
emerged in the 1940’s (Erdelyi, 1974; Lindzey, Gilbert, & Fiske, 1998). Although debated, the 
foundation of the view, stating that perception is dependent on one’s internal processes (Erdelyi, 
1974), is still prevalent in psychological research (Balcetis & Dunning, 2006; 2007; Lupyan, 2015; 
Voss & Schwieren, 2015). These internal processes include attitudes, values, expectancies, and 
needs, and they have been argued to bias all human information processing (Erdelyi, 1974). In the 
context of environmental psychology, Ittelson et al. (1976) highlighted that the modes in which an 
environment is experienced are largely determined by one’s personal motives for this experience. 
Drawing from these views, we expect that motives prior to a nature visit direct attentional focus 
during that visit. For example, those who strongly wish to experience nature will focus on the 
natural features during their stay. We examine whether motives and attentional focus match in our 
analysis in a model we call  “the restricted model”.    
Continuous automatic processing. Bargh and Chartrand’s (1999) view states that, as in the New 
Look of perception theory described above, goals guide information processing and behavior. Bargh 
and Chartrand (1999), however, add that the mechanisms that translate goals into behavior can be 
automatic and both external (environmental, situational) and internal (conscious motives). Thus, our 
goals and subsequent behavior might be automatically driven by situational features (Bargh & 
Chartrand, 1999). People can visit natural environments for nature enjoyment but if they engage in 
physical activity at the same time, the activity can draw their attention away from natural features. 
Moreover, fascination, one of the main features of ART, presumes that a restorative environment 
draws one’s attention automatically; that is, involuntarily. This soft fascination can occur regardless 
of one’s preceding state of mind and goals. Therefore, attentional focus can be automatically driven 
by the environment so that motives do not direct focus all the time but attentional focus can vary. In 
this study, we test this assumption in a model where all motives for nature visits are assumed to 
have a connection with all types of attentional focus; we call this model “the unrestricted model”.   
The research problem in the present study 
We assess the role of motives and attentional focus in explaining the outcomes of nature 
experiences (Figure 1). We test two structural equation models (SEM) where the relationship 
between motives and attentional focus is either restricted (Erdelyi, 1974; Ittelson et al., 1976) or 
unrestricted (Bargh & Chartrand, 1999). Our first research question (RQ1) asks if motives and 
attentional focus can explain the outcomes of nature visits and if so, which outcomes are best 
explained. We answer this question by evaluating how the models fit empirical data and the 
explained variance in the outcome measures. Our second research question asks which of the 
following factors in particular best explain post-visit outcomes of nature visits:  
a) motives to be physically active, to be alone, to socialize, to experience nature, and to 
reduce stress (independent of attentional focus; RQ2a) 
b) attentional focus on the activity, on oneself, on other people, and on the environment 
(independent of the motives; RQ2b) 
c) combinations of the abovementioned motives and attentional foci (RQ2c). 
The measures and the tested structural equation model, including mediators and both exploratory 
and confirmatory latent factors, are presented in detail in the next section.  
Method 
Data and participants 
The survey was a follow-up to the Outdoor Recreation Demand Inventory (LVVI2; explained in 
more detail in Korpela, Borodulin, Neuvonen, Paronen, & Tyrväinen, 2014), a nationally 
representative Finnish survey. The follow-up survey questionnaire was sent to all of those 869 
LVVI2 respondents who had expressed an interest in participating in a consecutive survey about the 
well-being and health effects of nature. This follow-up survey was collected in the autumn of 2009. 
With 565 respondents, the response rate was 65%. The respondents in this follow-up survey were 
more highly educated than those in the main survey, and the proportion of females was higher. 
However, regarding the frequency of nature visits (Table 1), there were no differences between the 
surveys. Almost all (95%) respondents stated that they visit natural environments weekly, and 25% 
reported visiting nature every day. The respondents resided in rural (15%), suburban (13%), and 
urban (72%) areas of Finland (Table 1), where the everyman’s right guarantees open access to 
forests and natural environments regardless of land ownership.  
The survey asked detailed questions about the typical place or route in nature that the respondents 
tend to visit and their experiences from their most recent visit there. The respondents had the option 
to describe a place or an area (n=179), a route (n=268), or the garden of their home or second home 
(n=118). Depending on this choice, they were also asked different types of questions about the 
qualities of these natural environments but these questions are outside the scope of this study. The 
place or route described was familiar to the respondents as the majority (70%) had visited it for the 
first time four or more years ago. However, the majority (83%) also reported visiting other outdoor 
locations for recreational purposes. The respondents had visited the place or route most commonly 
on the same day (28%) or the day before (21%) they had filled in the questionnaire. The most 
common type of activity in the place or route was walking (33%) or walking with a dog (20%), 
followed by gardening (12%) and running/jogging (9%).  
Measures 
In the following sections, we describe all variables used in the analyses. Their descriptive statistics 
and bivariate correlations can be found in the supplementary material in online Appendix A.1). 
Motives: independent latent factors. The respondents were instructed to recall the situation prior 
to their most recent visit to their typical place or route in nature. They were asked to evaluate how 
important a variety of factors were in their decision to go outdoors on a 4-point rating scale ranging 
from 1 ‘Very important’ to 4 ‘Not important at all’. For easier interpretability, the scale was reverse 
coded in the analysis. The items were derived from recreation experience preference items 
measuring recreation motivation (Manning, 2010), of which we selected the motives that matched 
the physical, social, and stress reduction mechanisms of nature experiences. These motives also 
represent Knopf’s (1987) categorization of motives for nature experiences, described in the 
introduction. 
The option ‘Maintaining physical fitness’ was the indicator for the motive to be physically active, 
reflecting competence-building (Knopf, 1987) and the physical mechanism of the benefits of 
contact with nature. The social mechanism included two types of motives, reflecting either escape 
from interaction (tranquility; Knopf, 1987) or the need for it (social affirmation; Knopf, 1987). The 
indicator for the motive to be alone was ‘I get to be alone’, and the two indicators for the motive to 
socialize were ‘I can be with friends’ and ‘I can be with family’ (r=.59). The motives relating to the 
restorative mechanism derived from the expected restorative end result, stress reduction, and from 
the expected means of obtaining it, namely through experiencing nature. The motives to reduce 
stress (reflecting tranquility; Knopf, 1987) were stated as ‘I can relax’, ‘I can withdraw from daily 
routines’, and ‘I can reduce stress’ (Cronbach’s Į=.79). The motives to experience nature 
(reflecting natural stimuli; Knopf, 1987) were phrased ‘I can enjoy nature’ and ‘I can learn from 
nature’ (r=.70). 
Attentional foci: mediators. The respondents were instructed to recall their experiences during 
their most recent visit to their typical place or route in nature. They were asked to evaluate to what 
extent they had focused on ‘the activity, that is, outdoor recreation’ (focus on the activity), ‘your 
own thoughts and emotions’ (focus on oneself), ‘other people around you’ (focus on others), and 
‘the environment, that is, the natural or urban surroundings’ (focus on the environment). The scale 
was a 7-point rating scale ranging from 1 ‘Completely’ to 7 ‘Not at all’. For easier interpretability, 
the scale was reverse coded in the analysis. The items represent the main types of attentional focus 
in environmental experiences (Borrie & Roggenbuck, 2001; McIntyre & Roggenbuck, 1998). We 
settled for surveying only one item per type of attentional focus in line with the approach by 
McIntyre and Roggenbuck (1998). Other studies have assessed two or more items per attentional 
focus but their factor structure has not been fully confirmed (Borrie & Roggenbuck, 2001; McKay, 
Brownlee, & Hallo, 2012). 
Post-visit mental states: latent outcome factors. The respondents were instructed to recall the 
situation after their most recent visit to their typical place or route in nature. They were asked to 
evaluate to what extent a number of changes in their mental state had occurred, and to what extent 
they had felt a number of emotions (see Table 2). The scale used was a 7-point rating scale ranging 
from ‘Describes my experience…’ 1 ‘Completely’ to 7 ‘Not at all’. For easier interpretability, the 
scale was reverse coded in the analysis. 
The post-visit mental states were measured as restorative experiences (six items from the 
Restorative Outcome Scale [ROS]; Korpela, Ylén, Tyrväinen, & Silvennoinen, 2008; see also 
Hartig, Lindblom, & Ovefelt, 1998; Staats, Kieviet, & Hartig, 2003), creativity (four items), 
negative emotions (eight basic emotions; see Zelenski & Larsen, 2000), positive emotions (three 
basic emotions; see Zelenski & Larsen, 2000), vitality (two positive items and one negative item 
from the Subjective Vitality Scale [SVS]; see Ryan & Frederick, 1997), and life satisfaction (one 
item). Because the respondents reported few negative emotions, these items were highly skewed 
and peaked and there was little variance to examine. The negatively phrased items were therefore 
excluded from the analyses.  
Analytic approach 
First, for data analysis, all ‘Don’t know/Cannot say’ options were coded as missing. All original 
rating scales were reverse coded so that higher values indicated greater motivation, greater 
attentional focus, and a stronger positive post-visit mental state. All analyses were performed using 
Mplus version 7.4. Many outcome items correlated significantly with each other (see supplementary 
material in online Appendix A.1). Consequently, significant cross-loadings between factors were 
expected, in which case an exploratory, rather than confirmatory, outcome factor structure was 
chosen based on recommendations by Marsh, Lüdtke, Nagengast, Morin, and Von Davier (2013). 
First, in the exploratory analysis, the outcome structure was inspected by traditional exploratory 
factor analysis (EFA) with the default oblique Geomin rotation (İ=.01), which generally produces 
optimal solutions for new variable structures (Asparouhov & Muthén, 2009). Variables with large 
residual variances (>.50) were dropped from the analysis one by one, after which the factors that 
were conceptually sound, with eigenvalues greater than 1, were considered for further analysis 
(Tabachnick & Fidell, 2007). In the end, the outcome variables formed three latent factors that were 
conceptually distinct from one another, although some small but significant cross-loadings were 
present (Table 2). The items that loaded highly on the first two factors, restorativeness and 
creativity, were as expected, whereas the third factor was a combination of positive emotions, 
vitality, and life satisfaction. As the third factor contained positive affective states (both activated 
and deactivated) and a more general state of being satisfied with one’s life, we named the third 
factor ‘emotional well-being’. 
Second, we tested two complete models with independent latent factors and mediators by 
exploratory structural equation modelling (ESEM): 1) “restricted model” with matching motives 
and attentional focus and 2) “unrestricted model” with all connections between motives and 
attentional focus estimated. To answer RQ1 about whether motives and attentional foci can explain 
the outcomes of nature visits, we evaluated the models based on the Ȥ2 test, fit indices (the 
Comparative Fit Index [CFI] and the Root Mean Square Error of Approximation [RMSEA]), and the 
percentages of variance explained (R2) in the outcomes (Kline, 2016). In the ESEM models, the 
outcome factors were specified as explorative. The independent factors, motives, were confirmatory 
and their variances were fixed at 1 (Bollen, 1989). The motives that were measured by only one 
indicator (motives to be physically active and to be alone) were treated as latent single indicator 
factors, and their loadings were fixed at .9 to reach mathematical identification in both models 
(Bollen, 1989). Although applied researchers generally prefer to include several items per factor, 
using single items is warranted from a methodological point of view and might be even superior 
over multiple items if the measures are reliable (Hayduk & Littvay, 2012). All ordinal factor 
indicators were specified as categorical, which meant performing a normal transformation for their 
values (Muthén & Muthén, 1998–2012). We interpreted standardized estimates because the 
variables’ scales were arbitrary (Yuan & Chan, 2011), and the otherwise recommended 
bootstrapped standard errors and confidence intervals (Bollen & Stine, 1990) were not available 
with the ESEM approach (Muthén & Muthén, 1998–2012). The significance of the estimates was 
determined by the delta method (see below) which is considered accurate in large samples (Bollen 
& Stine, 1990). 
With mediation models such as the one in this study, three types of relationships can be assessed. 
First, direct connections are the traditional regression relationships between an independent factor 
(or a mediator) and an outcome. We examine direct effects to answer RQ2a and RQ2b (i.e., which 
motives and attentional foci are directly connected to the outcomes). Second, indirect connections 
evaluate the combined effect of two regression paths: one from the independent factor to a 
mediator, and another from the mediator to an outcome. Third, total effect refers to the combination 
of direct and indirect effects. Indirect connections and total effects are explored in response to RQ2c 
(i.e., which combinations of motives and attentional foci are connected to the outcomes). The 
significances of all these relationships are determined by the delta method, a function of the path 
estimates and their standard errors (Sobel, 1986). In the simplest case, which is that of direct 
connections, a path’s significance is determined by the ratio of the estimate to its standard error. In 
the case of large samples, this ratio is assumed to be normally distributed (Bollen & Stine, 1990). It 
is worth mentioning that, since we analyze cross-sectional data, the word ‘effect’ does not imply 
causalities here; instead, ‘effect’ is the generally accepted term in the assessment of mediation 
models. 
Although evaluating the direct, indirect, and total effects multiplies the number of evaluated 
connections, there are several valid reasons for this thorough comparison. First, these effects are all 
considered estimates of effect size in mediation models (Fairchild, MacKinnon, Taborga, & Taylor, 
2009; Preacher & Kelley, 2011). Second, we are not only interested in the significant individual 
connections but also in the combinations of motives and mediators that together contribute to the 
outcomes. Third, total effects provide estimations of the motives that are the strongest correlates of 
our outcomes and, therefore, their identification is important.  
Results 
RQ1: Variances explained and the overall model fit 
Our first research question examined how well the models in general are able to explain reported 
post-visit mental states. The restricted model with matching motives and attentional focus explained 
57% of the variation in restorativeness, 22% of the variation in creativity, and 37% of the variation 
in emotional well-being. The respective figures in the unrestricted model were slightly smaller: 
54%, 22%, and 33%. Both models fit the data equally well, with RMSEA=.05 and CFI=.98 for both 
models, apart from the ȋ2 test that rejected both the restricted (ȋ2=664, df=279, p<.001) and the 
unrestricted model (ȋ2=629, df=266, p<.001). However, the Satorra-Bentler corrected ȋ2 test 
favored the unrestricted model (ȋ2diff=42, df=13, p=.0001). As the ȋ2 test can be sensitive to sample 
size (Kline, 2016), we inspected the models’ residuals to detect possible sources of misfit (see 
supplementary material in online Appendix A.1). If the absolute value of the difference between the 
observed and estimated correlation exceeds .10, the residual can be considered large (Kline, 2016). 
In this analysis, 10 out of 378 residuals (2.6%) exceeded this cut-off in the restricted model and 8 
(2.1%) in the unrestricted model. The largest residuals were .17 and .13, respectively, which we 
considered tolerable. We conclude that both models fit the data well, although the residuals were 
slightly smaller in the unrestricted model and the variances explained were slightly greater in the 
restricted model. 
In the restricted model, the connections from each motive to the matching attentional focus were 
significant and conceptually sound (see Figure 2 for an overview, and supplementary material in 
online Appendix C.1. for the estimates and their standard errors). The unrestricted model showed 
two additional mismatching connections between a motive and attentional focus. Motive to 
socialize was connected to increased focus on the activity, and the motive to reduce stress was 
connected to increased focus on oneself (Figure 3). 
In both models, all latent independent factors (motives) covaried. Similarly, the residual 
covariances between all attentional foci were estimated. For readability, the above covariances are 
not shown in the figures, but their estimates are provided in the supplementary material in online 
Appendix D.1. 
RQ2a: Motives and the outcomes of nature visits (direct connections; Figure 2, Figure 3) 
There were only a few significant direct connections between the motives and the outcomes after 
controlling for attentional foci, but these few connections were strong in effect size. Firstly, motive 
to be alone was negatively connected to emotional well-being (Figure 2, Figure 3) in both models, 
and to restorativeness in the restricted model. Secondly, the motive to reduce stress had a strong 
positive direct connection to emotional well-being and restorativeness in both models. Other 
motives were not directly related to any of the outcomes. 
 RQ2b: Attentional foci and the outcomes of nature visits (direct connections; Figure 2, Figure 
3) 
All attentional foci, except for focusing on other people, showed some positive connections to the 
outcomes. Focus on oneself was most strongly and positively connected to the outcomes of nature 
visits, as it was connected to all outcomes in both models (Figure 2, Figure 3). In addition, both 
models showed positive connections between focus on the activity and greater restorativeness and 
emotional well-being, and between focus on the environment and emotional well-being. 
Additionally, in the restricted model, focus on the environment was associated with increased 
restorativeness (Figure 2).  
RQ2c: Combinations of motives and attentional foci and the outcomes of nature visit (indirect 
connections and total effects; Table 3, Table 4) 
All motives had significant indirect positive connections to at least one outcome and these indirect 
connections were relatively low in effect size (.03 - .16; Table 3). Only some motives showed 
significant total effects (sum of the direct and all indirect connections) to an outcome and these total 
effects were larger (.19 - .88; Table 4).  
The motive to reduce stress showed the strongest total effect on the outcomes. It had a positive total 
effect on restorativeness and emotional well-being in both models (Table 4). In the unrestricted 
model, the motive to reduce stress had additional positive indirect effects on restorativeness and 
creativity via focus on oneself (Table 3). 
The motive to be alone also showed a total effect on an outcome. This motive was negatively 
connected to emotional well-being (Table 4), which follows from the strong, negative direct 
connection between motive to be alone and emotional well-being (RQ2a).  In contrast, motive to be 
alone showed positive indirect connections to almost all of the outcomes: via increased focus on 
oneself, it was connected to enhanced restorativeness and creativity in both models, and to 
increased emotional well-being in the restricted model (Table 3). 
The motive to experience nature was the third motive that had a total effect on an outcome. Those 
who wished to experience nature reported more creativity (but only in the restricted model; Table 
4), even though none of the direct or indirect effects on creativity were significant on their own 
(Figure 2, Table 3). In addition, the motive to experience nature was indirectly and positively 
connected to emotional well-being via focus on the environment in both models (Table 3). 
The motives to be physically active and to socialize had no total effects on the outcomes (Table 4). 
Yet, they both showed positive indirect connections that were small in effect size (Table 3). The 
motive to be physically active was indirectly connected to greater restorativeness and emotional 
well-being via increased focus on the activity in both models. The motive to socialize was indirectly 
connected to enhanced restorativeness in both models: in the restricted model this indirect 
connection was mediated by focus on oneself, and in the unrestricted model by focus on the activity 
(Table 3). Additionally, motive to socialize was positively connected to creativity and emotional 
well-being via focus on oneself in the restricted model. 
Discussion 
Overall, the outcomes of nature visits were well explained by motives and attentional focus during 
the visit. Of all the outcome factors assessed, the models explained the greatest amount of variance 
for restorativeness, which indicates that the assessed motives and attentional foci are especially 
relevant in terms of experienced psychological restoration. Together with the result that positive 
states were common after the nature visit and negative emotions rarely experienced, these findings 
complement previous empirical studies that have shown positive associations between exposure to 
nature and increased positive affect (Barton & Pretty, 2010; McMahan & Estes, 2015) and suggest 
that motives and attention play an important role in this relationship. 
Both types of relationships between motives and attentional focus received empirical support. On 
the one hand, the restricted model where the motives matched the attentional focus (for example, 
the motive to be physically active matched with focus on the activity) showed good fit with the 
data. Motives were also positively connected to the respective attentional focus in the unrestricted 
model where their connections to all other attentional foci were additionally evaluated. On the other 
hand, the unrestricted model was favored by the Ȥ2 difference test, suggesting that at least some 
motives were connected to attentional foci that they were not originally matched with. Only two of 
these ‘mismatching’ connections were statistically significant. Overall, it seems that recalled 
motives for nature visits are connected to recalled attentional focus during the visit but the focus can 
shift during the experience.   
Evidence regarding motives and attentional focus in relation to outcomes of nature visits 
The motives that explained the post-visit outcomes most strongly –to reduce stress and to be alone– 
both represented Knopf’s (1987) push mechanisms. Interestingly, their connections with the 
outcomes were contrasting. Those who wanted to reduce stress reported the strongest positive 
outcomes whereas those who wished to escape social relationships experienced more negative 
emotional well-being, although the effect was smaller.  Several interconnected reasons can explain 
the strong direct relationship between the motive to reduce stress and enhanced restorativeness and 
emotional well-being. From the perspective of the questionnaire, the stress reduction motive best 
matched the assessed outcomes (compared with the other motives), as positive changes in one’s 
state of mind are relevant aspects of reduced mental stress. Furthermore, stressed individuals are 
more likely to visit natural environments for relaxation and stress reduction purposes than those 
who are non-stressed (Stigsdotter & Grahn, 2011). Individuals with higher initial levels of stress 
have a greater potential for restoration and recovery, which, as our results suggest, can be actualized 
to a large extent in natural environments. Using a place or an environment for self-regulation has 
been proposed in favorite place studies (Korpela & Ylén, 2007). It is possible that this type of 
conscious self-regulation applies to the respondents of this study, who described a visit to a familiar 
place or route in nature. The unrestricted model showed that only a small part of the relationship 
between the motive to reduce stress and restorativeness was explained by increased focus on one’s 
own thoughts and emotions.  
With regard to the motive to be alone, this push mechanism from social relationships appears 
twofold: directly, it was connected to lower positive emotional well-being, whereas indirectly, via 
increased focus on one’s own thoughts, it was consistently associated with a more positive post-
visit mental state. In the case of emotional well-being, the negative direct connection even 
outweighed the positive indirect connection, and, overall, those who had wished to be alone 
experienced lower emotional well-being.  
There are a number of plausible but, at this point, speculative explanations for this strongly negative 
relationship. In terms of causalities, it is possible that either wishing to be alone decreases one’s 
emotional well-being, or that those who already felt depressed sought nature for social withdrawal, 
and the experience did not improve their emotional well-being. Alternatively, the negative 
correlation between the motive to be alone and emotional well-being could be due to other 
underlying factors such as personality differences, or situational factors such as the presence of 
other people that prevented some respondents from being alone. On the other hand, the result that 
the motive to be alone was indirectly positively connected to all outcomes via focusing on one’s 
own thoughts and emotions suggests that the focus on oneself was more likely a form of 
constructive cognitive reappraisal or reflection (Gross & John, 2003) than rumination (Bratman, 
Hamilton, Hahn, Daily, & Gross, 2015). Previous research supports this view, as visits to natural 
environments have been found to both reduce rumination (Bratman et al., 2015) and induce deep, 
restorative reflection on one’s life (Herzog, Black, Fountaine, & Knotts, 1997; Kaplan & Kaplan, 
1989; Mayer, Frantz, Bruehlman-Senecal, & Dolliver, 2009). 
The motives that we theoretically associated with the restoration theories (to experience nature and 
to reduce stress) were both relevant in terms of the outcomes. Thus, the results support the view by 
Hartig et al. (2014) that explains nature’s stress-reducing potential through both the absence of 
stressors and its positive restorative qualities. Similar results were found in the study by Siniscalchi 
et al. (2011) where motives to enjoy nature and to escape daily routines were both related to 
restorative experiences. Our results suggest that these motives function differently: the stress-
reducing, push motives function independent of attentional focus (see discussion above) whereas 
the nature-experiencing motive functions indirectly via increased focus on the natural environment. 
It seems that for those whose motive is to experience nature, focus on the environment is needed for 
a more positive experience. Whether this focus is due to soft, involuntary fascination (Kaplan & 
Kaplan, 1989) or a more conscious, directed focus on the natural elements (Duvall, 2011; 2013; Lin 
et al., 2014) cannot be confirmed at this point. We return to this discussion at the end of this section.  
The motives for social affirmation and physical activity were weakly and indirectly associated with 
the outcomes. In relation to social affirmation, a more positive outcome seems to be connected to 
the opportunity to focus on oneself or on the activity but, interestingly, not on other people. Thus, 
social relationships experienced during nature visits may promote gaining a new perspective on 
oneself or one’s life, which facilitates better emotional well-being, creativity, and restorativeness. 
The restorative and emotional outcome of having a stronger motive for physical activity was, on the 
contrary, mediated through focusing on the activity. Although the effect was small, this result 
agrees with the well-known positive connection between physical activity and mental well-being 
(for example, Penedo & Dahn, 2005) even though it is contradictory to the results by Siniscalchi et 
al. (2011). It would have been interesting to test how physical strain functions in this relationship 
but unfortunately, we did not measure this.   
Regarding attentional focus during nature visits, focusing more on the activity, oneself, or the 
surrounding environment (but not on other people) were related to positive outcomes. Similarly, in 
Duvall’s (2011) study, engagement during a nature visit produced well-being effects even though 
the focus of engagement was not specified. It seems that a positive nature experience can result 
from focusing on a variety of matters, excluding other people. Even though focusing on other 
people might not be detrimental, the presence of others can deplete attentional resources from other, 
more restorative, objects of focus such as the surrounding environment (Staats & Hartig, 2004; 
however, see Duvall, 2013 for contrasting results). Those who are alone are able to direct their full 
attention to anything they wish, which may be more likely to lead to an enhanced mood. 
Alternatively, the scope of attentional focus could be interpreted from the reverse causal order in the 
light of the ‘broadening hypothesis,’ which suggests that a positive state broadens the scope of 
attention (Fredrickson & Branigan, 2005). In the context of this study, the broadening hypothesis 
would mean that the connections between positive post-visit mental states and focusing more on the 
activity, oneself, and the environment were detected because those who were feeling good to begin 
with simply focused on a broader range of matters. 
Finally, it is not known whether our item for environmental focus measured soft, involuntary 
fascination or consciously directed focus on the environment. It seems plausible, however, that this 
item better indicates directed, rather than automatic focus for two reasons. Firstly, the only motive 
that focusing on the environment was connected to was the motive to experience nature. This result 
implies that when the other motives were more salient, either the respondents’ attentional focus did 
not shift into the environment as a result of fascination, or that fascination cannot be captured by 
this type of self-reported question. Fascination may be a more subtle, underlying feature of nature 
visits whereas recalled attention orientation is a conscious, voluntary attentional focus. Secondly, 
focus on the environment was more strongly connected to emotional well-being than to 
restorativeness, even though restorativeness is an outcome derived from ART. If recalled attentional 
focus on the environment was an indicator of soft fascination, stronger connection to restorativeness 
would be expected. Instead, supporting findings by Lin et al. (2014), our results suggest that 
restoration can be experienced even without recalled focus on the environment.  
Limitations 
We have identified several limitations of this study. First, the sample was not a random sample of 
the Finnish population. Survey participation did not presume interest in nature, but the background 
information (Table 1) implies that most were enthusiastic visitors to nature. These figures did not, 
however, differ significantly from the average national rates of weekly nature visits (Sievänen & 
Neuvonen, 2011). Furthermore, access to nature in Finland is high as most people live within a 
walking distance of a natural environment (Sievänen & Neuvonen, 2011). Therefore, the results of 
this study may only apply to those who have a good access to natural environments and visit natural 
environments on a regular basis.  
Second, the data were collected at one point in time, and thus the results cannot be interpreted in 
terms of causalities. Even though the mediational model we tested reflected the causal order of the 
nature experience – motives prior to exposure were regressed on attention during the experience, 
which were both regressed on the post-visit mental states – the causal order of the relationships may 
just as well have been the reverse because the experiences were based on memories.  
Third, human memory is known to produce bias (Cooper, 1998). We assessed potential systematic 
memory bias in the initial screening of the data by correlating all the analyzed measures with the 
length of time between the reported visits and the replies. Only two significant correlations were 
found, and they were both small. Thus, we considered it safe to assume that the memory-based 
responses were relatively unbiased by time. Had the data been collected during on-site nature 
experiences, the responses may have been more objective (Wirtz, Kruger, Napa Scollon, & Diener, 
2003) but, at the same time, the experiences may have lacked authenticity due to the awareness of 
being recorded (Stewart & Hull, 1996). The advantage of this type of cross-sectional survey design 
is that we can conclude that the reported nature experiences were not affected by such bias. 
Fourth, one could argue that as the reported experiences were from a familiar place or route, it is 
difficult to know whether the responses have actually been based on the most recent visit or the 
recollection of an “average visit” to the location. To minimize this risk, respondents were repeatedly 
instructed to reply based on their previous visit to the typical place or route. Additionally, to assess 
potential bias caused by more trait- than state-based responses, we examined correlations between 
all analyzed measures and the familiarity of the route or place, measured by the time passed since 
the first visit there. No correlations between familiarity and the measures were found, which means 
that the respondents replied similarly regardless of how familiar they were with the place or route. 
Conclusions and directions for future research 
Overall, motives and attentional focus both seem to be important aspects of nature visits, as they 
explain a major share of the outcomes of visiting natural environments. While greater nature 
relatedness may increase the amount of time spent in green environments (Lin, Fuller, Bush, 
Gaston, & Shanahan, 2014), one of the main results of this study is that the well-being benefits of 
nature experiences appear to be related to a much broader range of motives and attentional foci. The 
motive to reduce stress seems especially strongly related to restorative experiences and positive 
post-visit mental states, suggesting that the benefits of a nature experience could actually be the 
result of a conscious effort to reduce stress. Motives for physical fitness, being alone, and 
experiencing nature appear to match attentional foci while in nature, which, in turn, is connected to 
greater restoration and emotional well-being after the visit. Creativity, as a high-level cognitive 
function, seems mainly connected to focusing on one’s own thoughts and emotions. The motives 
we assessed in this study were limited so it is possible that other motives are also important in terms 
of these outcomes. 
This research has raised many questions that require further investigation. The study focused on 
mainly enthusiastic visitors to nature who described a place they had a tendency to visit. More 
research efforts on the generalizability of the results are required, especially regarding those with 
limited access and/or low interest to visit nature. We know that motives influence the type of 
environment that one chooses to visit (Irvine et al., 2013; Kassavou et al., 2015) but whether (and 
how) environmental qualities influence how attention is directed during nature visits is another 
interesting topic that merits further research. Additionally, causalities regarding well-being 
mechanisms in nature experiences remain a matter for future studies. Positive mood has been 
identified as a consistent benefit of nature exposure (McMahan & Estes, 2015), and it could 
underlie both enhanced creativity (Baas et al., 2008) and a broadened range of attentional focus 
(Fredrickson & Branigan, 2005). Regarding causalities and the role of attentional focus, tentative 
evidence shows that purposeful attention direction while exposed to nature facilitates attentional 
functioning (Duvall, 2011; Lin et al., 2014). If the positive post-visit mental states are even partly 
the result of optimally directed attention, the well-being effects of nature experiences could be 
enhanced by conscious efforts to direct attention for people who visit natural environments 
regularly.   
References  
Abraham, A., Sommerhalder, K., & Abel, T. (2010). Landscape and well-being: A scoping study on 
the health-promoting impact of outdoor environments. International Journal of Public Health, 
55, 59-69. doi:10.1007/s00038-009-0069-z 
Asparouhov, T., & Muthén, B. (2009). Exploratory structural equation modeling. Structural 
Equation Modeling: A Multidisciplinary Journal, 16, 397-438. 
doi:10.1080/10705510903008204 
Atchley, R. A., Strayer, D. L., & Atchley, P. (2012). Creativity in the wild: Improving creative 
reasoning through immersion in natural settings. PloS one, 7(12), e51474. 
Baas, M., De Dreu, C. K. W., & Nijstad, B. A. (2008). A meta-analysis of 25 years of mood-
creativity research: Hedonic tone, activation, or regulatory focus? Psychological Bulletin, 
134(6), 779-806. doi:10.1037/a0012815 
 Balcetis, E., & Dunning, D. (2006). See what you want to see: Motivational influences on visual 
perception. Journal of Personality and Social Psychology, 91, 612. doi: 10.1037/0022-
3514.91.4.612 
Balcetis, E., & Dunning, D. (2007). Cognitive dissonance and the perception of natural 
environments. Psychological Science, 18, 917-921. doi:10.1111/j.1467-9280.2007.02000.x 
Bargh, J. A., & Chartrand, T. L. (1999). The unbearable automaticity of being. American 
Psychologist, 54(7), 462.  
 Barton, J., & Pretty, J. (2010). What is the best dose of nature and green exercise for improving 
mental health? A multi-study analysis. Environmental Science & Technology, 44, 3947-3955. 
doi:10.1021/es903183r 
Berman, M. G., Jonides, J., & Kaplan, S. (2008). The cognitive benefits of interacting with nature. 
Psychological Science, 19(12), 1207-1212. doi:10.1111/j.1467-9280.2008.02225.x  
Berto, R. (2005). Exposure to restorative environments helps restore attentional capacity. Journal of 
Environmental Psychology, 25(3), 249-259. doi:10.1016/j.jenvp.2005.07.001  
 Bollen, K. A. (1989). Structural equations with latent variables. New York: Wiley.  
 Bollen, K. A., & Stine, R. (1990). Direct and indirect effects: Classical and bootstrap estimates of 
variability. Sociological Methodology, 20, 15-140.  
Borrie, W. T., & Roggenbuck, J. W. (2001). The dynamic, emergent, and multi-phasic nature of on-
site wilderness experiences. Journal of Leisure Research, 33(2), 202-228.  
 Bowler, D. E., Buyung-Ali, L., Knight, T. M., & Pullin, A. S. (2010). A systematic review of 
evidence for the added benefits to health of exposure to natural environments. BMC Public 
Health, 10, 456-465. doi:10.1186/1471-2458-10-456 
Bratman, G. N., Hamilton, J. P., & Daily, G. C. (2012). The impacts of nature experience on human 
cognitive function and mental health. Annals of the New York Academy of Sciences, 1249(1), 
118-136. doi:10.1111/j.1749-6632.2011.06400.x  
Bratman, G. N., Hamilton, J. P., Hahn, K. S., Daily, G. C., & Gross, J. J. (2015). Nature experience 
reduces rumination and subgenual prefrontal cortex activation. Proceedings of the National 
Academy of Sciences, 112(28), 8567-8572. doi: 10.1073/pnas.1510459112 
Cooper, C. (1998). Individual differences. London: Arnold.  
Duvall, J. (2011). Enhancing the benefits of outdoor walking with cognitive engagement strategies. 
Journal of Environmental Psychology, 31, 27-35. doi:10.1080/02699930441000238 
Duvall, J. (2013). Using engagement-based strategies to alter perceptions of the walking 
environment. Environment and Behavior, 45(3), 303-322. doi:10.1177/0013916511423808  
 Erdelyi, M. H. (1974). A new look at the new look: Perceptual defense and vigilance. 
Psychological Review, 81, 1-25.  
Fairchild, A. J., MacKinnon, D. P., Taborga, M. P., & Taylor, A. B. (2009). R2 effect-size measures 
for mediation analysis. Behavior Research Methods, 41, 486-498. 
doi:10.3758/BRM.41.2.486.  
Fan, Y., Das, K. V., & Chen, Q. (2011). Neighborhood green, social support, physical activity, and 
stress: Assessing the cumulative impact. Health & Place, 17, 1202-1211. 
doi:10.1016/j.healthplace.2011.08.008. 
Ferraro, F. M., III (2015). Enhancement of convergent creativity following a multiday wilderness 
experience. Ecopsychology, 7(1), 7-11. 
Fredrickson, B. L., & Branigan, C. (2005). Positive emotions broaden the scope of attention and 
thought-action repertoires. Cognition & Emotion, 19, 313-332. 
doi:10.1080/02699930441000238 
Gross, J. J., & John, O. P. (2003). Individual differences in two emotion regulation processes: 
Implications for affect, relationships, and well-being. Journal of Personality & Social 
Psychology, 85, 348-362. doi:10.1037/0022-3514.85.2.348 
Hartig, T., Lindblom, K., & Ovefelt, K. (1998). The home and near-home area offer restoration 
opportunities differentiated by gender. Scandinavian Housing and Planning Research, 15(4), 
283-296.  
 Hartig, T., Mitchell, R., de Vries, S., & Frumkin, H. (2014). Nature and health. Annual Review of 
Public Health, 35, 207-228. doi:10.1146/annurev-publhealth-032013-182443  
Hayduk, L., & Littvay, L. (2012). Should researchers use single indicators, best indicators, or 
multiple indicators in structural equation models? BMC Medical Research Methodology, 
12(1), 159.  
 Herzog, T. R., Black, A. M., Fountaine, K. A., & Knotts, D. J. (1997). Reflection and attentional 
recovery as distinctive benefits of restorative environments. Journal of Environmental 
Psychology, 17, 165-170.  
Irvine, K., Warber, S., Devine-Wright, P., & Gaston, K. (2013). Understanding urban green space 
as a health resource: A qualitative comparison of visit motivation and derived effects among 
park users in Sheffield, UK. International Journal of Environmental Research and Public 
Health, 10, 417-442. doi:10.3390/ijerph10010417 
Ittelson, W. H., Franck, K. A., & O’Hanlon, T. J. (1976). The nature of environmental experience. 
In S. Wapner, S. B. Cohen & B. Kaplan (Eds.), Experiencing the environment (pp. 187-206). 
New York: Plenum Press. 
Jackson, D. L. (2003). Revisiting sample size and number of parameter estimates: Some support for 
the N:Q hypothesis. Structural Equation Modeling: A Multidisciplinary Journal, 10, 128-141. 
doi:10.1207/S15328007SEM1001_6.  
Johansson, M., Hartig, T., & Staats, H. (2011). Psychological benefits of walking: Moderation by 
company and outdoor environment. Applied Psychology: Health and Well-Being, 3, 261-280. 
doi:10.1111/j.1758-0854.2011.01051.x 
Kaplan, R., & Kaplan, S. (1989). The experience of nature: A psychological perspective. 
Cambridge: Cambridge University Press.  
Kaplan, S. (1995). The restorative benefits of nature: Toward an integrative framework. Journal of 
Environmental Psychology, 15, 169-182. doi:10.1016/0272-4944(95)90001-2 
Kassavou, A., French, D. P., & Chamberlain, K. (2015). How do environmental factors influence 
walking in groups? A walk-along study. Journal of Health Psychology, 20, 1328-1339. 
doi:10.1177/1359105313511839 
Keniger, L. E., Gaston, K. J., Irvine, K. N., & Fuller, R. A. (2013). What are the benefits of 
interacting with nature? International Journal of Environmental Research and Public Health, 
10, 913-935. doi:10.3390/ijerph10030913 
Kline, R. B. (2016). Principles and practice of structural equation modeling (4th ed.). New York: 
Guilford Press.  
Knopf, R. C. (1987). Human behavior, cognition, and affect in the natural environment. In D. 
Stokols, & I. Altman (Eds.), Handbook of environmental psychology, volume 1 (pp. 783-825). 
New York: Wiley.  
Korpela, K. M., Borodulin, K., Neuvonen, M., Paronen, O., & Tyrväinen, L. (2014). Analyzing the 
mediators between nature-based outdoor recreation and emotional well-being. Journal of 
Environmental Psychology, 37, 1-7, doi:10.1016/j.jenvp.2013.11.003. 
Korpela, K. M., & Ylén, M. (2007). Perceived health is associated with visiting natural favourite 
places in the vicinity. Health & Place, 13(1), 138-151.  
Korpela, K. M., Ylén, M., Tyrväinen, L., & Silvennoinen, H. (2008). Determinants of restorative 
experiences in everyday favorite places. Health & Place, 14, 636-652. 
doi:10.1016/j.healthplace.2007.10.008.  
Kuo, M. (2015). How might contact with nature promote human health? Promising mechanisms 
and a possible central pathway. Frontiers in Psychology, 6, 1093. 
doi:10.3389/fpsyg.2015.01093  
Lin, B. B., Fuller, R. A., Bush, R., Gaston, K. J., & Shanahan, D. F. (2014). Opportunity or 
orientation? Who uses urban parks and why. Plos One, 9, e87422. 
doi:10.1371/journal.pone.0087422 
Lin, Y., Tsai, C., Sullivan, W. C., Chang, P., & Chang, C. (2014). Does awareness effect the 
restorative function and perception of street trees? Frontiers in Psychology, 5, 906. 
doi:10.3389/fpsyg.2014.00906  
Lindzey, G., Gilbert, D., & Fiske, S. T. (1998). The handbook of social psychology Oxford 
University Press.  
Lupyan, G. (2015). Object knowledge changes visual appearance: Semantic effects on color 
afterimages. Acta Psychologica, 161, 117-130. doi:10.1016/j.actpsy.2015.08.006  
Manning, R. E. (2010). Studies in outdoor recreation. Search and research for satisfaction (3rd 
ed.). Oregon State University Press Corvallis, OR.  
Marsh, H. W., Lüdtke, O., Nagengast, B., Morin, A. J., & Von Davier, M. (2013). Why item parcels 
are (almost) never appropriate: Two wrongs do not make a right—Camouflaging 
misspecification with item parcels in CFA models. Psychological Methods, 18, 257. 
doi:10.1037/a0032773 
Mayer, F. S., Frantz, C. M., Bruehlman-Senecal, E., & Dolliver, K. (2009). Why is nature 
beneficial? The role of connectedness to nature. Environment and Behavior, 41(5), 607-643. 
doi:10.1177/0013916508319745  
McIntyre, N., Roggenbuck, J. (1998). Nature/person transactions during an outdoor adventure 
experience: A multi-phasic analysis. Journal of Leisure Research, 30, 401-422.  
McKay, A. D., Brownlee, M. T. J., & Hallo, J. C. (2012). Changes in visitors' environmental focus 
during an appreciative recreation experience. Journal of Leisure Research, 44(2), 179-200.  
McMahan, E. A., & Estes, D. (2015). The effect of contact with natural environments on positive 
and negative affect: A meta-analysis. The Journal of Positive Psychology, 10(6), 507-519. 
doi:10.1080/17439760.2014.994224  
Muthén, L. K., & Muthén, B. O. (1998-2012). Mplus User’s guide (7th ed.). Los Angeles, CA: 
Muthén & Muthén.  
Penedo, F. J., & Dahn, J. R. (2005). Exercise and well-being: A review of mental and physical 
health benefits associated with physical activity. Current Opinion in Psychiatry, 18(2), 189-
193.  
Plambech, T., & Konijnendijk van den Bosch, C.C. (2015). The impact of nature on creativity – A 
study among Danish creative professionals. Urban Forestry & Urban Greening, 14(2), 255-
263. doi:10.1016/j.ufug.2015.02.006  
Preacher, K. J., & Kelley, K. (2011). Effect size measures for mediation models: Quantitative 
strategies for communicating indirect effects. Psychological Methods, 16, 93. 
doi:10.1037/a0022658 
Ryan, R. M., & Frederick, C. (1997). On energy, personality, and health: Subjective vitality as a 
dynamic reflection of well-being. Journal of Personality, 65, 529-565. doi:10.1111/1467-
6494.ep9710314567 
Ryan, R. M., Weinstein, N., Bernstein, J., Brown, K. W., Mistretta, L., & Gagné, M. (2010). 
Vitalizing effects of being outdoors and in nature. Journal of Environmental Psychology, 30, 
159-168. doi:10.1016/j.jenvp.2009.10.009 
Sievänen, T., & Neuvonen, M. (2011). Luonnon virkistyskäytön kysyntä 2010 ja kysynnän muutos. 
[Outdoor recreation demand 2010 and changes in the demand]. In T. Sievänen & M. 
Neuvonen (Eds.), Luonnon virkistyskäyttö 2010 [Outdoor recreation 2010]. Working Papers 
of the Finnish Forest Research Institute No. 212 (pp. 37–73). Vantaa: Metsäntutkimuslaitos. 
Siniscalchi, J. M., Kimmel, K. D., Couturier, L. E., & Murray, R. (2011). Stress management and 
the motives of restorative events at the United States Coast Guard Academy. Military 
Psychology, 23, 332-349. doi:10.1080/08995605.2011.570601 
Sobel, M. E. (1986). Some new results on indirect effects and their standard errors in covariance 
structure models. Sociological Methodology, 16, 159-186.  
Staats, H., & Hartig, T. (2004). Alone or with a friend: A social context for psychological 
restoration and environmental preferences. Journal of Environmental Psychology, 24, 199-
211. doi:10.1016/j.jenvp.2003.12.005 
Staats, H., Kieviet, A., & Hartig, T. (2003). Where to recover from attentional fatigue: An 
expectancy-value analysis of environmental preference. Journal of Environmental Psychology, 
23(2), 147-157.  
Stewart, W. P., & Hull, R. B. (1996). Capturing the moments: Concerns of in situ leisure research. 
Journal of Travel & Tourism Marketing, 5, 3-20.  
Stigsdotter, U. K., & Grahn, P. (2011). Stressed individuals’ preferences for activities and 
environmental characteristics in green spaces. Urban Forestry & Urban Greening, 10, 295-
304. doi:10.1016/j.ufug.2011.07.001 
Tabachnick, B. G., & Fidell, L. S. (2007). Using multivariate statistics (5th ed.). Boston MA: 
Pearson Education Inc.  
Thompson Coon, J., Boddy, K., Stein, K., Whear, R., Barton, J., & Depledge, M. H. (2011). Does 
participating in physical activity in outdoor natural environments have a greater effect on 
physical and mental wellbeing than physical activity indoors? A systematic review. 
Environmental Science & Technology, 45, 1761-1772. doi:10.1021/es102947t 
Ulrich, R. S. (1983). Aesthetic and affective response to natural environment. Human Behavior & 
Environment: Advances in Theory & Research, 6, 85-125.  
Ulrich, R. S., Simons, R. F., Losito, B. D., Fiorito, E., Miles, M. A., & Zelson, M. (1991). Stress 
recovery during exposure to natural and urban environments. Journal of Environmental 
Psychology, 11, 201-230. doi:10.1016/S0272-4944(05)80184-7 
Vemuri, A. W., Morgan Grove, J., Wilson, M. A., & Burch, W. R. (2011). A tale of two scales: 
Evaluating the relationship among life satisfaction, social capital, income, and the natural 
environment at individual and neighborhood levels in metropolitan Baltimore. Environment 
and Behavior, 43(1), 3-25. doi:10.1177/0013916509338551  
Voss, A., & Schwieren, C. (2015). The dynamics of motivated perception: Effects of control and 
status on the perception of ambivalent stimuli. Cognition and Emotion, 29(8), 1411-1423. 
doi:10.1080/02699931.2014.984660  
White, M. P., Pahl, S., Ashbullby, K., Herbert, S., & Depledge, M. H. (2013). Feelings of 
restoration from recent nature visits. Journal of Environmental Psychology, 35, 40-51. 
doi:10.1016/j.jenvp.2013.04.002 
Wirtz, D., Kruger, J., Napa Scollon, C., & Diener, E. (2003). What to do on spring break? The role 
of predicted, on-line, and remembered experience in future choice. Psychological Science, 14, 
520-524. doi:10.1111/1467-9280.03455 
Yuan, K., & Chan, W. (2011). Biases and standard errors of standardized regression coefficients. 
Psychometrika, 76(4), 670-690. doi:10.1007/S11336-011-9224-6 
Zelenski, J. M., & Larsen, R. J. (2000). The distribution of basic emotions in everyday life: A state 
and trait perspective from experience sampling data. Journal of Research in Personality, 
34(2), 178-197. doi:10.1006/jrpe.1999.2275 
  
Table 1. Sample characteristics 
Variable n Category Share (%) 
Gender 561 Male 39.8  
Female 60.2  
Age (years)a 564 15-34 23.1  
35-54 46.2  
55-64 21.1  
65 9.6  
Outdoor recreation frequencya 563 Every day 25.4  
4-6 times a week 24.2  
2-3 times a week 33.9  
 Once a week 16.5  
First visit to the recreation area 
(or route) 
557 < 1 year ago 9.2  
1-3 years ago 21.0  
4-10 years ago 69.9  
(Approximate) share of all 
outdoor recreation in this 
place/routea 
560 Only a small 3.4  
A quarter - half 46.1  
Three quarters 33.0  
All or almost all 17.5  
Previous visit to the place/routea 559 Today 27.7  
  Yesterday 20.9  
  2-6 days ago 29.5  
  1 week ago 21.8  
a Some categories have been combined 
  
Table 2. The exploratory factor structure of the assessed post-visit outcomes in the ESEM model, 
with standardized estimates and standard errors. 










I calmed down. .81 (.03) -.02 (.03) .03 (.03) .32 
My concentration and alertness increased. .94 (.03) .06 (.02) -.14 (.04) .24 
I got new spirit for my everyday routines. .75 (.03) -.02 (.03) .13 (.04) .29 
I restored and relaxed. .84 (.03) -.07 (.03) .11 (.03) .21 
I forgot everyday worries. .62 (.04) <.01 (.03) .17 (.04) .43 
My thoughts were clarified. .77 (.03) .12 (.03) .01 (.03) .32 
I came up with many new ideas. -.02 (.04) .72 (.03) .11 (.05) .43 
I got excited about a new idea. -.16 (.05) .97 (.02) .02 (.01) .15 
I figured a solution a problem that had 
been bothering me. .08 (.03) .89 (.03) -.21 (.05) .27 
I felt particularly creative after being 
outdoors. .06 (.04) .62 (.03) .25 (.05) .38 
Happiness -.03 (.03) .01 (.02) .92 (.03) .17 
Calmness .20 (.04) .03 (.03) .68 (.03) .30 
Joy .08 (.04) .01 (.02) .80 (.03) .26 
I felt alive and vital. .18 (.04) .05 (.03) .66 (.03) .34 
I was fairly satisfied with my life. -.05 (.04) -.02 (.03) .76 (.03) .48 
Scale M and SD 5.27 (.93) 3.57 (1.38) 5.30 (.90)  
Correlations between the factors F1  .23 .54  
 F2   .28  
Note. Oblique Geomin rotation with İ=0.01. In bold: loadings >0.40. 
 
  
Table 3. Standardized significant indirect connections from the independent factors to the outcome 








Restricted To be physically active Activity Restorativeness .05** .02 
Emotional well-being .04* .02 
To be alone Oneself Restorativeness .12*** .02 
Creativity .16*** .03 
Emotional well-being .09*** .03 
To socialize Oneself Restorativeness .03** .01 
Creativity .05** .02 
Emotional well-being .03* .01 
To experience nature Environment Emotional well-being .11*** .03 
Unrestricted To be physically active Activity Restorativeness .04* .01 
   Emotional well-being .03* .01 
 To be alone Oneself Restorativeness .05* .02 
   Creativity .09** .03 
 To socialize Activity Restorativeness .03* .02 
 To reduce stress Oneself Restorativeness .03* .01 
   Creativity .06* .03 
 To experience nature Environment Emotional well-being .10** .04 
*p<.05 **p<.01 ***p<.001 
  
Table 4. Standardized total effects and their standard errors from the motives to the outcomes. 
  Restorativeness Creativity Emotional well-being 
Restricted To be physically active -.02 (.06) -.01 (.07) .12 (.07) 
 To be alone -.15 (.10) .05 (.11) -.40** (.12) 
 To socialize -.12 (.09) .07 (.09) -.17 (.10) 
 To reduce stress .88*** (.13) .15 (.14) .57*** (.13) 
 To experience nature -.08 (.09) .19* (.10) .16 (.09) 
Unrestricted To be physically active -.3 (.06) .01 (.07) .10 (.07) 
 To be alone -.08 (.09) .05 (.10) -.31** (.11) 
 To socialize -.08 (.09) .06 (.09) -.14 (.10) 
 To reduce stress .83*** (.11) .15 (.13) .50*** (.11) 
 To experience nature -.07 (.10) .19 (.11) .20 (.11) 
*p<.05 **p<.01 ***p<.001 
  
 Figure 1 The conceptual model to be tested. The connections from all motives and attentional foci 
to all outcomes are estimated. The connections between motives and attentional focus are estimated 
both within (restricted model) and between the overarching mechanisms (unrestricted model). In the 
motives, the background color reflects the type of motive (Knopf, 1987): white - escape motives; 
light gray - social affirmation; gray - competence; dark gray - natural stimuli. 
  
 Figure 2 The significant direct paths (p<.05; solid lines) of the restricted model (n=565; see 
supplementary material in online Appendices C.1, C.2, and C.3 for all path estimates and their 
SE’s). The latent variables are shown in ellipses and non-significant paths in dashed gray lines. For 
readability, the indicators of the latent variables (online Appendix B.1), covariances, and residual 
correlations (online Appendix D.1.) are not shown but they are provided as supplementary material. 
* p<.05 ** p<.01 *** p<.001 
 Figure 3 The significant direct paths (p<.05; solid lines) of the unrestricted model (n=565; see 
supplementary material in online Appendices C.1, C.2, and C.3 for all path estimates and their 
SE’s). The latent variables are shown in ellipses and non-significant paths in dashed gray lines. For 
readability, the indicators of the latent variables (online Appendix B.1), covariances, and residual 
correlations (online Appendix D.1.) are not shown but they are provided as supplementary material. 
* p<.05 ** p<.01 *** p<.001 
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